Abstract
Isolation of lipid rafts. The insolubility of lipid rafts in cold nonionic detergents is the 145 most common method for lipid raft isolation. However, the presence of detergents can produce 146 artifacts or interfere with sphingolipid distribution. Therefore, we used a novel detergent-free 147 method in which rafts are purified by shearing cells in an isotonic buffer with cations, followed to stabilize the rafts and supplemented with protease inhibitor cocktail (Complete Mini; Roche).
152
The homogenate was sheared through a 22 g x 3" needle and centrifuged at 1,000 g for 10 min at fluorescence microscopy at increasing incubation times.
214
Quantification of B19V DNA nuclear import. UT7/Epo cells were infected as specified 215 above. At increasing times post-infection, the cells were washed twice with ice-cold PBS and the 216 pellets resuspended in 100 µl EZ buffer before adding an additional 900 µl EZ buffer (Sigma).
217
The samples were vortexed and kept on ice for 5 min, then pelleted at 2,400 rpm for 5 min at 4
218
°C. This step was repeated. Pellets were then resuspended in 500 µl EZ buffer containing 0.25 M
219
sucrose and layered on top of 500 µl EZ buffer with 0.5 M sucrose. The purified nuclei were 220 collected by centrifugation at 5,000 rpm for 10 min at 4 °C. The purity and integrity of the 221 isolated nuclei was assessed via light microscopy after trypan blue staining. Nuclear pellets were 222 resuspended in nuclei lysis buffer (10 mM Tris-HCl, 150 mM NaCl, 1 % Triton X-100, and 1 dependent inhibition of B19V infectivity (Fig. 1D ). B19V infectivity was also sensitive to filipin, 257 a sterol-binding agent that binds to cholesterol and disrupts lipid raft formation (1) (Fig. 1D) .
258
Similar to nystatin, filipin had no effect on the infection when added after virus Furthermore, B19V did not colocalize with the ER, which is typically involved in ca veolar-268 dependent internalization (29) (data not shown).
269
The uptake mechanism of B19V was followed using FITC-labeled human holo 
306
The effect of BafA1 was further investigated using immunofluorescence. (Fig. 3) . To verify whether particles become degraded in this compartment, the integrity of the 318 incoming viral DNA was examined using quantitative PCR. As shown in Figure 4C , from 1 to 5 319 h post-infection, significant degradation of the viral DNA was observed. The reduction was not 320 due to virus detachment from the receptor or recycling, as no increase in viral DNA was observed in the supernatant of the infected cells from 1 to 5 h post-infection (Fig. 4D) (Fig. 6B) .
349
The presence of viral particles in the nucleus was examined by confocal microscopy.
350
Viral capsids appeared scattered throughout the cytoplasm, and although some particles were in
351
close contact with the nuclear envelope and nuclear invaginations, they were not observed inside 352 the nucleus (Fig. 6C) . Immunoprecipitation of capsids from total cells or from isolated nuclei
353
further confirmed that viral capsids did not enter the nucleus in detectable quantities (Fig. 6D ).
354
Chloroquine boosts nuclear import. In previous studies, we have shown that However, when added 1 h after the infection, CQ was beneficial for the infection, and this effect 360 was more significant with the increasing time in the presence of the drug. This observation 361 would suggest that immediately after internalization, the endosomal acidification is beneficial for 362 the infection and that the effect of CQ can be attributed to a subsequent process.
363
We next analyzed the efficiency of B19V nuclear entry in the presence of CQ. In sharp (Fig. 7C) . Although more than half of the incoming viral DNA was 369 imported into the nuclei, viral capsids were not detectable inside the nucleus (Fig. 7D) .
370
Immunoprecipitation of viral capsids from total cells or from isolated nuclei confirmed that viral 371 capsids remained extranuclear ( Fig. 7E and F) . These results would suggest that the viral DNA is 372 imported into the nucleus from capsids that are immediately uncoated or that uncoating takes 373 place prior to import of the DNA into the nucleus.
374
Chloroquine modifies the endocytic traffick ing of B19V. The increase of virus nuclear 375 import by CQ could be explained through the particular effects of CQ on endosomal vesicles.
376
Although CQ, BafA1 and NH 4 Cl have similar effects on the endosomal pH, CQ has the ability to (Fig. 8A) . The exte nsive vacuolization of 383 endocytic vesicles did not induce a detectable leakage of endocytosed dextrans (Fig. 8B ).
384
Confocal microscopy pictures taken 5 h p.i. confirmed the swelling of the endocytic vesicles, the 385 accumulation of intact capsids in late endosomes, but not in lysosomes, and the lack of viral 386 DNA degradation ( Fig. 8C and D) . Although the viral DNA was not degraded, the amount of 387 intact capsids decreased significantly during the entry process (Fig. 8E) Clathrin-dependent endocytosis is the default uptake mechanism for parvoviruses (3, 5, UT7/Epo could be envisioned. Although Gb4Cer was associated with both caveolar and non-412 caveolar rafts, B19V associated preferentially to non-caveolar rafts (Fig. 1C) . 
709
The values represent the mean ±SD of two measurements from an average of 40 cells. 
